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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that it is necessary to convert rnethylenedioxyphenyl groups In 
a hgnan compound to catechol groups to enhance antioxidant properties, as sesamin and the like, sorts of the 
lignan compounds, have weak activities to eliminate radicals such as active oxygen and the like, but it has been 
difficult to realize the aforesaid conversion by usual chemical syntheses. 

SOLUTION: By reacting a lignan compound with water in a super critical condition, methylenedioxyphenyl 
groups in the lignan compound are converted to catechol groups and the resulted compound expresses 
remarkable antioxidant activities compared with sesamin or episesamin which are raw materials. 
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A. Relevance of the above-identified Document 

The following is a partial English translation of exemplary 
portions of non-English language information that may be relevant 
to the issue of patentability of the claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL FIELD OF THE INVENTION] 

The present invention relates to ah antioxidant and a 
method for production thereof. More specifically, the present 
invention relates to a lignan compound, such as sesamin, whose 
antioxidant activity is enhanced by converting 
methylenedioxylphenyl groups in the lignan compound to catechol 
groups by Super-Critical Water degradation technology, and a 
method for production thereof. The antioxidative lignan compound 
obtained according to the present invention can give an antioxidant 
activity to foods, cosmetics, and drugs when added therein. 
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[PRIOR ART] 

[0009] 

Polyphenol compounds such as catechin, quercetin, ellagic 
acid, etc., which are widely present in plants have a catechol group 
in their molecules. Thus, it is considered that polyphenol 
compoimds generally have antioxidant activity. On the other hand, 
as to compounds categorized into lignan compounds such as 
sesamin, pinoresinol, eudesmin, podophyllotoxin in which two 
C6-C3 compound (phenylpropanoid) units are 

oxidation-polymerized, many of these compounds have such 
chemical structures that a phenyl group is substituted with 
methylenedioxyl group or methoxy group, and their antioxidant 
activities are weak. Therefore, it has been expected that the lignan 
compounds having an enhanced antioxidant activities would be 
obtained if catechol group, showing having an antioxidant property, 
was introduced in the lignan compounds. 

[0035] 

[EMBODIMENTS] 

Especially, antioxidant activity evaluation showed that 
dicatechol compounds (which are represented by formulae (11) and 
(V) respectively) obtained from sesamin and episesamin respectively 
have elimination activities not only O2- but also -OH. It was deduced 
that the elimination activity with respect to -OH is attained because 
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these compoxands have two catechol groups in their molecules. 
[0036] 

The antioxidant composition attained according to the 
present invention can be used as composition for treating and/ or 
preventing various health impairments, sicknesses, and aging (such 
as cancer, inflammations, ischemic organopathy, arteriosclerosis, 
and the like) caused in bodies due to the effect of active oxygen. As 
to administration of the antioxidant composition, oral 
administration is most preferable. However, the administration may 
be intravenous, intra-abdominal, subcutaneous, intramuscular, or 
the like. Suitable forms of a drug for the oral administration are 
tablets, capsules, powders, granules, solutions, syrups, etc. But, 
the present invention is not limited to these forms of drugs. The 
composition may contain an appropriate diluent agent, binding 
agent, disintegrant, glazing agent, flavoring agent, coloring agent, 
solubilizing agent, suspending agent, coating agent, or the like, 
which is known in the art. 

[0037] 

The antioxidant composition obtained by the method 
according to the present invention can be used as 
external- application drugs for transdermal administration, or 
cosmetic, the external- application drugs being for treating or 
alleviating aging of skins or membranes, cancer or inflammations, 
or various skin- or mucosal membrane -related symptoms. Suitable 
forms of the external-application drugs or cosmetics may be 
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solution, poultice, compresses, etc. The external-application drugs 
may contain the pharmaceutically acceptable carrier such as 
diluent agent, flavoring agent, coloring agent, solubilizing agent, 
suspending agent, or the like. 
[0038] 

The antioxidant composition obtained by the Super-Critical 
Water degradation technology according to the present invention 
may be provided as a food. The antioxidant composition as foods is 
preferably in a powder form, granule form, paste form, jelly form, or 
the like. In case the antioxidant composition is a granule form or 
the like, sugar such as lactic acid may be added, for sweetening the 
antioxidant composition. Moreover, the antioxidant composition 
obtained by the Super-Critical Water degradation technology 
according to the present invention may be provided as a drink. Into 
such a food or drink, a vitamin agent, inorganic component such as 
calcium or the like, an alcohol, or the like may be added. The scope 
of the food or drink includes foods for specific health care, foods for 
sick people, and the like. 
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y^^'or*D«9. it (III) :JoJ;I>'^ (IV) X'^^n>5AZ: 

i^Mi±i^(DrE^^f^xh<> tz. 

10 0 5 3] :Ltihmm^7i<ii^mR^^\::Xy)nh 
Mz^it^m<D^m^T\:^^'to 
[0 0 5 4] 

[^1] 



^ (I) 


10. 8 


9. 0 


(II) • 


2..2 


1. 8 • 


^ (III) +^ (IV) 


4. 8 


6. 0 


^ (V) 


1. 2 


1. 5 
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10 0 5 5 1 mmm^_^^M&Zi^iA^lh£2^M^ 

(omm 

(D^it^^ (F^^fiio rai) tc:A^x> ^mmmi^tim^ 

7K3.2 mlSr^^PL. S^£;^§lF^^^^^A bfc^. Sftm 

5 374'c\zmm L r ^ 4sfm \^i^ft^mm ^ ^ t) 

mmmi tmm(o^m\:ix^}\?ic^m\^^x^^^x 
v^^f^^^coj^^^n-Dtzo rtorfS:^, ^ (I) (V) 

^ (I) : 4.5 mg. ^ (II) : 2.7 mg. ^ (III) 

i^t>* (IV) <om^^ : 5.3 rag. ^ (V) : 2.5 mgT'feo 
ySlp - • 

[0 0 5 6 ] mmtf^^cowm 20 

• -fe•^^^ >'^O^^t-ir1^^>-Oyl'g'^fe (6 : 4) ^ (!)• 

(II) •T-Tj^^HS^k'&iKi v^^'::^;^7 7^=I-/^ 

»:) . ^ (III) ^t>'^ (IV) T^$;h.5>ft;'^^^co^l'g' 

W . ^ (V) XTT^^fL^it^m {=r,\^'^'^^:y(Dt^^ 

[0 0 5 7] ;^:^v- KT:=^;^>-^ 

ttOjfl'J^^^^ , 30 

Lfci;^?fe'T?f§-<fc:o 2 mMOt7K:^i^>'5^^^ (0.1 My:/ 
Se^Wf^. pH lA\Z.mm) 50/1 K 5.5 mM <Di^=xL^U:y 

v^jTXi^^m^ (f^o.i M y :/®e;^rj?^t:i^^?) 35m 

8.97 M(7)5.5-i;^p<^>'l— y >'-N-;<f=3E^'> K (D 

MPO) ^ tj^^—'f\^mm\.xmrr^. 0.4 

unit/mltD:3f'1^>'5'>';^^v-^^-if (XOD) <^50m i:^0;t 

0^ i}--hmrik\^mmw^\^m^h\^t^o esrzS'J ^ 

15 T'i^6o Power : 4 mW. C. Field : 335.5 in 
T. SwWid(±) : 5 mT. SwTime : 2 rain. ModWid : 0.1 m 

T. Amp : 160> TimeC : 0.1 sec. Temperature : 20*Cp DM 

(S/M) ^02-ft^L. efc^T'^f i9lc'm5fe^t4^gtti 
L/C. 

[0 0 5 8 ] ^i-m^m^ (%) =100- {lOOX 
^'^^flETt^S/M) / (l^^'T'yu^^^iSET^OS/M) ) so 



/Co O.2 .mM:FeS04. 0. 2 mMv^^i^ u V h y T ^ VjES^®? 

(0.1 My^^^lSn?^. pH 7.4fC?g^l¥) 75m 1> 1 mMcO-y- 
(r-fe V^V ^) /\^\Z.mm) 50m 1 , 0.897 MODM 
PO (0.1 M ^)^^mmmWL. pH 7.4J;iSft?) ZOmI^-^-Y 
^ D^zL-^t-AttTtt^^. 10mM£OH2 02 (O.lMyv 
^.lilif?^. pH 7.4(Ci^A?) 75m l^:^Ox.T:5EfC10#F«W« 
H^L^Co S^&rSS::7^2/ hir/HcAtb. ESRi^Ktcir y 

h L. H2 02 ^^:(IDL-C7!i^^60f>^(c^^^f§|^r?^^^L 
/:io ESRil>J^^i+liJJ;:(D^:ib^«9r'$>5o Power : 4 mW. C. 
Field : 335.5 mT. SwWid(±) : 5 mT. SwTime : 2 min. M 
odWid : 0.1 T. Amp : 160. TimeC : 0.1 sec. Temperatur 
e : 20*'Co DMPO-OIKO 4 7^C0ESR^/^':l-yi-(O ^ "tpft 

^i-6Jt (S/M) T-0HS.i:L. t^^xm.'t ^ b 

[0 0 5 9] OHy^^f^'l^ . (%) =100- {lOOX {-^l^zT 

l,l-v^>^ai^/u-2-h'^ yyuh K^v^V (DPPH) 

' m^<om'&':>5Wi ^. . . . 

:^'=^)\^'rr'l^\^{7 ^) (DPPH) 

' ?S14^I^AT»C^Ltc::6'ffi-i^I^-^^Co 10MM(O'th>'>^yV (5 
0%rir h - h y /H:i^^> 100 m K 60 m M(0 DPPH 100 m 1 

^Sr-r;^ hf^^-T^dAmo^^mi^bTto ^/^;?K^:7^ 

2/ h-fe/HcAix. ESR^etc-fe^/ hL. l.l-v?:7 3irz/v 
-2- y /wt K^i^>'^^^PLr;^^^60*i'^t^l^^^ 
*i§!^F?^*^L^wo ESRay^*#il2fc(7)^^oO TfoSo Pow 
er : 4 mW. C. Field : 335.5 raT. SwWid(±) : 5 mT. SwTi 
me-: 0.5 rain. ModWid : 0.2 mT. Amp : 500. TimeC : 0.3 
sec. Temperature : 20°Co DPPH095:$:CQESR'>'i/^yK7:) 9 

v^i/-:h/KO;i5^»c^i--5jt (S/M) T*DPPHS<t L. ^"3^ 

[0 0 6 0] DPFHri^fS-tt (%) =100- (lOOX (if^ 
>^/^#rfTcOS/M) / (i^>'r/L'^^#ffiTi7)S/M) } 

mw^§im\tmw^'^^\^^T\:^7r^\.fz.1J^xm^f'^o m i 
^m^mnm^mit^fTc:^^. lo mg/mi<^)j^>^7T^':^/^ 

=^y>SrlOOMK ZOOulACD-^^zT/i^ (Tii h - h y 

^50mK 510 mM 2.2*-Tytry^ (2-pi^/\^Z^ 

o'^^—y\zAtixmwi.s ?i7X:xmm^ >^z2.-<— 
(TEARS) c^^Sti. ±l5C0Sl|^|Sgg(OijgKiigfefb 
S:/^:>?K100mV. 120 mMDPTBA (Tir Y=. V ^) )\^\z.m%%) 5 
Cm K 200 mM §1^^-:^ h y ^ M&nM (pH 2.0) 250m 1 

^7^;^ h^z^-:/tc:AnTmf4iL. ioot:T-3o^rBijS/;c:^ 

i^L. 3,000 rpmT'l05>re'1iS^iL^^lO;^Lyt1^. ±®<Oy^ 
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ISt^^^tz (Ex. 532 nm.- Em, 553 nm) o t^SilS*;^:^! 

mmB<omnmmitRitm(Di-ti:y^ {:io. k 2,5. 5. 1 

0. 15:focJ:U^20/iM<O1.1.3.3-x h7> h =^ v'>^ci ^^^^ 

(TEP) mmmu\^m^^rm2^^<o^^^^^i7/j:\i^, te 
[0 0 6 1 ] -mm^mit. mn<Di&mtm^mm^^ 

(Cj:o-Cit/33ci-6-7D>'v^ryW'Xt K (MDA) .^. "^^^ 

y</\^^y-/um (TEA) ?^j:if<?5T^ y>fk-g'i^^^'g'S:p& 

^-tt. (TEARS) ^^fiJc^-frSo Z(Om^ 

^>^?^;l#5^*6^±M^feT'*>^)MDA^7:)^fi^^TV^. F^it 

^^^^^;O^LTl/^?:^V^^^^ h n— yuj: (9 t,lJg;^g^coTBARS 

[0 0 6 2] ^-^b-g^ffetofetS&fbfStttoiBfJjesgmJiJRtoj: 

:>X'h<>± (IllS'-'lUe) o Kr— ..20 

(O02-^?'H^^-fr6?&tt^^:^b5t (113) o . 
[0 0 6 3] t yu:S^i^^iy:fy/\.m^m^ i^iy^jx^m 
S227mM) ^ff«L/b,Sm> >';5.t;^::^t''iri^^ V 

(Oiytfy-=^-ji^m^m^f^^i}^V§.i^hi^\.f:i mA) . DPP 

fCo 4#^c^r1^^ >'S.O^^t'-fe1^5: >•(Ov^;^7•r='-->'^<*:T• 
^^50%)^±(Or^^^'t±7!)5|§&^)btb/^: (HIS) o 
[0 0 6 4] mm^mtnUf^\^ (1^>^7'/^^g58.8/u 

r^n.^t\^^j:yj^otz.„ me) „ 

[0 0 6 5] 

-t^^: XT) J: ^/^20<7)>^U'>'i/;^:^r'>:7ai^/Ug^;^ 
lO 0 6 6] ir-y-^ ^-^y-cli:!: t'iri^^ VdMLr^Eg 



^T^^mmjt^n^ zti,cx^'^^htitz^ (I) .-^ 
(V) xm:^ti^it^m'±±'^^>^tin=^\i''^i^^>^ 
t\t^i.xumiti'fm:^'^mt\^xi6^ . mm^^^^-k^u-^co 

ti^zt fi. ^^mi^m^x^mxmhMz/j:^tzh<o 

Xh^o 

[0 0 6 7] ^tz. /SEg#7K5^ft|^/C*i. mt^t 

<o;^s:Sv^;5cDT^ v^m(D^fiimx^c>^mmmi^^±< 
[ia®toiS5*?^^mp>^i 

[mi] miH. i; ^/■:^>'^l:^ife(0 7^^U>'^;^;t^:3ev 
73.:^y^5$r> :i:{t:T/V'^::i^>ix (AlBra) ^^^V^ 
(CH3CH2SH) >9 . 

T y u ^: ^ ^ > ^ :^ — / w >^ ^ V ^ T - 7 8'C ^ b ^ 
(t'-^J'A). 7i>*<b2^^(^{t:-g^i^ (f-i5'BS.l>*f- 

I^«t;i2^!® C^tf^^^ilt^^'&i^^^sfi^) (oWL^mt^ 

^^Lfc (b'-t^^E. F) „ 

:7iiip— /uj^ffiuxfco 
[[2)4 1 [l]4*i. ^ firif ^ 

%^7r:T^i-o ItfiSS^R^^ LTIla— /US: 

[HIS] ID5(i. ir1^^>'. 3it:"-t:l^^ >'^U«^n^, 
<^^l^#7K5^^?S/^?i}^C0DPPHrN5fe?§'l4^%^^Tvi^i-« 

[He] 116(1, ^r1^^>'. 
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ie-b'*3> iWrq-^iH* *ydbx^** f;#iT3--JW» ha7xa— 



[1^6] 




re-tr*8> */ftT3— **f* £;3W-3-ju« ^ywa-Mt *Jijf^A^ ha^io-iw 
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